Cyclothiazide treatment unmasks AMPA excitotoxicity in rat primary hippocampal cultures.
Mechanisms of non-NMDA receptor-mediated excitotoxicity were studied in embryonic rat hippocampal cultures using kainic acid (KA) and alpha-amino-3-hydroxy-5-methyl-4-isoxazole-propionic acid (AMPA) as agonists. Under basal culture conditions, overnight treatment with AMPA resulted in negligible excitotoxicity as assessed by phase-contrast microscopy and measurement of lactate dehydrogenase (LDH) release. In contrast, similar treatment with KA resulted in marked excitotoxic morphologic changes and release of LDH. Cotreatment of cultures with AMPA but not NMDA effectively blocked KA toxicity, suggesting that AMPA-induced rapid desensitization of the AMPA/KA receptor could account for the lack of prominent direct toxicity as well as AMPA's ability to block KA toxicity. To test this hypothesis, cultures were briefly pretreated with 10 microM cyclothiazide, a drug reported to block desensitization of the AMPA/KA receptor, and then exposed overnight to cyclothiazide plus AMPA and/or KA. Cyclothiazide-treated cultures were now vulnerable to AMPA as well as KA; moreover, AMPA was unable to block KA toxicity completely, suggesting that cyclothiazide impaired AMPA/KA receptor desensitization. These and related studies suggest that a regulatory site may exist on the AMPA/KA receptor that modulates non-NMDA receptor-mediated excitotoxicity.